We present 2017 observations of 1286 binary stars, observed by means of speckle interferometry using six telescopes over a 15 year period from 1982 April to 1997 June. These measurements constitute the 23d installment in CHARAÏs speckle program at 2 to 4 m class telescopes and include the second major collection of measurements from the Mount Wilson 100 inch (2.5 m) Hooker Telescope. Orbital elements are also presented for 14 systems, seven of which have had no previously published orbital analyses.
INTRODUCTION
This paper is the 23d in our current series of reports on a long-running e †ort to provide high-accuracy, high angular resolution measurements of binary star systems by speckle methods. The Center for High Angular Resolution Astronomy (CHARA) speckle camera has been used on numerous telescopes since its construction in 1981. Its primary "" home ÏÏ until 1993 was Arizona, where from 1982 to 1989 it was shuttled between Lowell Observatory and Kitt Peak National Observatory. Our main observing programsÈclose visual pairs, spectroscopic binaries, etc.È used observations obtained at the KPNO 3.8 m telescope ; see Hartkopf et al. (1994) for the most recent major collection of these data. The 1.8 m Perkins Telescope at Lowell Observatory was used in a long-term planet search project ; see Al-Shukri et al. (1996) and Fu et al. (1997) for a description of this program. Other observing runs during this period at the 2.5 m Hooker Telescope at Mount Wilson Observatory, the 3.0 m Shane Telescope at Lick Observatory, and the 3.6 m Canada-France-Hawaii Telescope on Mauna Kea were aimed at studying the duplicity rate of potential Hubble Space T elescope guide stars (see McAlister et al. 1987b ). Our observing program was extended to the southern hemisphere in a series of 10 observing runs at the Cerro Tololo Inter-American Observatory 4.0 m between 1989 April and 1996 March.
In 1993 December our speckle program found a new home at Mount Wilson Observatory, and since that time we have completed over 20 successful observing runs using the renovated 2.5 m Hooker Telescope. Paper XVII in this series ) describes the extensive renovation work done to this venerable instrument, as well as the equipment and method developed for use with the telescope to provide absolute scale calibration of our astrometry.
We present here 2017 measures obtained at these six telescopes during 60 observing runs between 1982 April and 1997 June. Table 1 lists all observing runs contributing observations to this paper, together with the resulting number of new measurements presented in Table 2 . As can readily be seen, the number of new measurements resulting from each run varies wildly. Most of the observations obtained on runs through 1995 have already been published ; the results presented here consist mainly of data originally considered too marginal in quality for publication, or data whose publication was delayed pending conÐrmation by later reobservation. The "" marginal ÏÏ data were reprocessed using better reduction techniques than were originally available (see Bagnuolo et al. 1992) , resulting in measurements of much higher quality. Major a See Appendix for comments on individual objects. b New orbital elements ; see Table 4 and Appendix.
portions of the data obtained during 4 mÈclass runs between 1993 February and 1996 March were published in duplicity surveys of occultation binaries, Be, and O stars (Mason 1996 ; Mason et al. 1997 Mason et al. , 1998 ; the remainder of the observations obtained in these runs are presented here. Finally, only small samples of the 1996 and early 1997
Mount Wilson observations have already been published ; the bulk of these measures are included here. While all data were reduced using the same equipment and reduction routine (the DVA routine ; see Bagnuolo et al. 1992 ), both detectors and calibration methods changed during this period. The 1982 observations were obtained Absolute calibrations of all KPNO data were obtained using a slit mask mounted at the "" stovepipe ÏÏ baffle of the 3.8 m (see McAlister et al. 1987a) . Calibration methods for the 1994È1995 Mount Wilson data are described in Hartkopf et al. (1997) ; the 1996È1997 data were also calibrated using the combination of slit mask and star trails described in that paper. All other data were calibrated through observations of binary stars with well-known orbits or stars having contemporaneous KPNO and/or Mount Wilson observations.
Earlier papers in this series (see, e.g., McAlister et al. 1987a ; Hartkopf et al. 1994 ) have quoted typical errors of D0.6%, or 1È3 mas in separation and in position D0¡ .2 angle for 4 mÈclass observations. In order to obtain an estimate of errors for data from these six telescopes, 51 binaries were chosen having well-determined orbital elements. O[C residuals in o and h were then determined for the D400 CHARA speckle measurements made of these stars. These residuals also include errors in the orbital elements themselves, of course, and some of the telescopes were underrepresented in the collection of measurements. We therefore convolved our Ðndings with some "" educated guesswork ÏÏ (considering primary vs. secondary calibration methods, amount of experience with each telescope, past orbit calculations, etc.) in coming up with reasonable estimates for typical errors. These estimates are given in Table 3 .
NEW MEASUREMENTS
A total of 2017 observations of 1286 stars are presented in Table 2 , where we use a format similar to that used in other recent papers in this series. The Ðrst line of information for each star gives four di †erent identiÐers ; the Ðrst column usually lists the ADS or HR number, followed by the discoverer designation and the HD or Durchmusterung number. The coordinates in the fourth column, which also serve as the Washington Double Star Catalog (WDS) number, are for equinox J2000.0. One or more individual measures are listed below each set of star names. Here the Ðrst column gives the epoch of observation, shown as the fractional Besselian year. The second column gives the position angle in degrees ; these h-values have not been corrected for precession and are thus based upon the equinox for the epoch of observation. Angular separation in arcseconds is given in the third column, while the Ðnal column lists the Ðlter e †ective wavelength and FWHM in nanometers, plus the telescope aperture in meters. This aperture size also uniquely identiÐes the telescope as one of the six instruments listed in Table 1 . Notes to some of the stars are Ñagged by a footnote in the Ðnal column. Stars for which new orbital elements are presented are also Ñagged in the Ðnal column ; all have entries in the notes as well. . In this and subsequent Ðgures, visual data are indicated by plus signs or asterisks (for observations obtained at "" small ÏÏ or "" large ÏÏ telescopes, respectively) ; CHARA speckle data, other interferometric data, and Hipparcos measures are indicated by Ðlled circles, open circles, and the letter "" H,ÏÏ respectively. The newly determined orbit is represented by a solid curve, while previously published orbits (identiÐed in the notes) are shown as dotted curves. O[C lines connect measures to their predicted locations on the new orbit ; a dotted O[C line indicates an observation given zero weight in the orbit calculation. The dot-dashed line indicates the line of nodes, and the light and dark gray regions about the origin indicate the Rayleigh limits of both a 2.5 and a 4 m telescope. Finally, clockwise or counterclockwise orbital motion is indicated by an arrow in the lower right corner of each panel.
with the 1985.5178 separation and angle has been extracted from Kitt Peak data taken later that year. Perhaps subsequent failures were the result of a variable component in the pair decreasing in brightness, yielding an excessive magnitude di †erence.
22383+ 4511 = CHR 114 : This system has covered D90¡ of motion since its discovery in 1985 (McAlister et al. 1987b) . Hartkopf (1999) Ðnds an orbital period of about 85 yr for this system ; the elements are obviously very preliminary and have large errors, but they should deÐne the 
